She requested epidural analgesia for relief of labour pains. The epidural was sited at L2-3 interspace, in a sitting position, with a 16-gauge Tuohy needle using the technique of loss of resistance to air. The epidural space was indentified at 7 cm and 3 cm of an end-hole catheter was introduced into the space. Following an uneventful test dose, 10 ml of 0.375% bupivacaine was injected. This provided good analgesia with transient headache during the injection of bupivacaine. Two further top-ups (10 ml of 0.375070 bupivacaine each) were requested over the following four hours. These provided good pain relief but in the course of each injection the patient complained of transient severe frontal headache, which gradually subsided over the following 15-20 minutes. During labour the BP varied between 105/56 to 130/68 mmHg and heart rate remained stable between 80-100 beats.min -t. She also had ranitidine ISO mg orally six hourly. In total she received 112.5 mg of bupivacaine over six hours.
At this time it was decided to proceed with emergency caesarean section as labour was not progressing. She requested to remain awake at the time of operation, so the epidural block was extended to T 6 using 12 ml of 2% lignocaine with adrenaline 1:200,000 and 50 JLg of fentanyl. The patient complained of headache with this top-up, despite slow injection over 10-15 minutes. Heart rate varied between 90-110 beats.min -I and BP remained stable after the top-up. Oxygen was administered through a facemask. SpO, remained at 97-99% throughout the operation. A live male baby was delivered 10 minutes later, with an Apgar score of 8 and 9 at 1 and 5 minutes respectively. However, shortly after delivery of the baby, she had generalized convulsions. Apart from her epidural top-up the only other drug given was syntocinon 10 units intravenously. The trachea was immediately intubated, facilitated by suxamethonium 100 mg. Anaesthesia was maintained using nitrous oxide/oxygen/isoflurane. Neuromuscular blockade was provided by atracurium. At the end of surgery the residual neuromuscular blockade was reversed with neostigmine and glycopyrrolate and she was extubated in the left lateral position following recovery of her laryngeal reflexes. Throughout the operation her BP was variable between 130/80 and 175/98 mmHg. The urine output was adequate during the operation and in the postoperative period, but a trace of protein persisted in the urine until the second postoperative day. Coagulation screens were normal preoperatively and postoperatively. Postoperative analgesia was provided by a continuous epidural infusion mixture of bupivacaine (0.2070) and fentanyl (10 p,g.ml-1 ) at a rate of 4 to 5 ml.hour-1 • She did not complain of any headaches with this infusion. Two hours after the operation, her BP became unstable, 160-180/96-110 mmHg, and she was commenced on labetalol to control this. This was continued until her condition settled on day three. The epidural infusion was discontinued on day three. Her post-partum EEG was normal. She was discharged on the sixth postoperative day. Later post-partum/postoperative followup revealed no abnormality.
DISCUSSION
The rise in pressure on injection of air or fluid into any potential space depends on the compliance of the space. Like cerebral compliance, compliance within the vertebral canal is also dependent on the balance between vertebral blood volume and CSF volume. Injection of local anaesthetic or saline into the epidural space may result in initial shift of one or both of these components, resulting in mild or transient rise in pressure, before the fluid escapes through the intervertebral foramina or is absorbed into the capillaries of the epidural space or into the CSE Usubiaga et aP simultaneously measured lumbar subarachnoid and lumbar epidural pressure changes during and after epidural injections in non-obstetric patients. They found that injection of 10 ml of saline into the lumbar epidural space produced a marked increase in lumbar subarachnoid and epidural pressures and that the response was not only dependent on the rate and volume of injection but also on the capacity of the epidural space. This transient change in the subarachnoid pressure was greater than the epidural pressure and lasted not more than three to ten minutes. Hilt et aP noted increases in intracranial pressure in head-injured patients receiving lumbar epidural injection of local anaesthetic or saline. When epidural pressure is increased by injection of saline or local anaesthetic, the dura is compressed. Dural compression would increase CSF pressure resulting in cephalad displacement of CSF. Depending on intracranial compliance some degree of rise in intracranial pressure (lCP) is produced 3 • It may, therefore, produce dizziness, nausea, frontal headache and tachypnea 2 • Our patient developed frontal headache with each epidural top-up for about 15 minutes following the top-up. Even with slow epidural injection, she complained of frontal headache, suggesting compromised intracranial compliance. She subsequently developed convulsions intra-operatively during caesarean section under epidural anaesthesia. This may have been due to intra-partum eclampsia, as she had previously shown features of pre-eclampsia. Post-partum EEG was performed to exclude any epileptic focus or any intracranial space occupying lesion. This showed no abnormality.
The compliance of the epidural space is known to be altered in pregnancy and labour 4 • The maternal circulatory system serves as a "transducer" to transmit the pressure changes (central venous pressure, arterial blood pressure, stroke volume and cardiac output) to the CSF pressure even in the presence of sleep and sensory blockades. At delivery an increase in cardiac output 6 may be associated with an increase in CSF pressure and ICP. This could have resulted in reduced cerebral perfusion and convulsions. Marx and colleagues observed elevated resting CSF pressures in a pre-eclamptic patient in both the lateral recumbent and the supine positions The dose of local anaesthetic used was within the normal prescribed range. However, local hypoxia and acidosis due to impaired cerebral perfusion may be associated with increased sensitivity to the toxic effects of local anaesthesia.
Hilt and co-workers 3 advised against the use of epidural anaesthesia in patients with severe intracranial hypertension or space-occupying lesions, because of the risk of increasing ICP and compromising cerebral perfusion in addition to the risk of tentorial herniation after accidential dural puncture. They have cautioned about a situation of compromised intracranial compliance like severe pre-eclampsia, where small changes in CSF pressure or intracranial vascular volume can affect brain capillary perfusion. The examination of fundi in a case where headaches occur during epidural top-up may give a valuable clue as to the cause of the headache.
In conclusion, in a patient with pre-eclampsia, headache during or after epidural injection of local anaesthetic or saline may indicate the presence of cerebral oedema with a reduction in intracranial compliance, provided there is no dural tap. This may be an early sign of impending eclampsia. In this situation general anaesthesia may be preferable for any operative procedure.
